new and potentially useful information on the nutritional status of these patients. In To establish which values should be considered abnormal in these patients, we compared our results with those obtained in a group of 60 young normal adults that we recently described elsewhere.10 Finally, we attempted to relate the results that we obtained in individual patients with CF with parameters indicative of the severity of their pancreatic insufficienicy and pulmonary disease.
METHODS

Patient Population
Twelve patients (6 men, 6 women), aged 19 through 29 years, who were consecutively referred to our clinic, formed the study group. All but one had been receiving regular medical supervision at a pediatric CF clinic for years and all had chloride sweat values above 80 mEq/L found on several occasions. Ten of 12 patients had chronic bronchial infection by Pseudomonas aeruginosa and the two remaining had mainly Staphylococcus aureus infection. All had purulent bronchitis, but none of them was in acute exacerbation of infection at the time of nutritional assessment. No patient had signs of cardiac failure or edema, but one (case 1, Table 1 ) had previously presented signs of cor pulmonale that were presently compensated. Two patients were insulindependent diabetics (case 8 and 10). None x-ray source provided two levels of switching energy (140 and 70 kVp) allowing for optimal discrimination between bone and soft tissue. The scanning time lasted 12 to 18 min, depending on the surface scanned, with the patient lying in the dorsal decubitus position. The BBM, LBM, and FBM were given in grams with the sum of the three components corresponding to total body mass (DXA-weight In addition, in order to obtain a more meaningful comparison, T scores were calculated by subtracting the mean value of YNA from the measured value of the patient, and expressing it as a fraction of the standard deviation (SD) of YNA. Thus, for exam-
(SD of LBM YNA). The T score has been used by different authors'5 when measuring local bone density by dual-photon absorptiometry or by DXA for evaluation of osteoporosis. In this study, the method was simply extended to the measurement of body composition.'0 It represents a convenient way to assess for "normality." Values below 2 SD of the reference population will appear as T scores inferior to -2.0.
Statistics
Results from body composition analysis were reported as mean (m) ± standard deviation (SD). Comparisons were made by simple linear regression with calculation of the Pearson correlation coefficient (r). A significant association was considered for p values <0.05.
RESULTS
The DXA values for the three body compartments (BBM, LBM, and FBM), the sum of which equals the body weight (DXA-weight), are shown in Table 2 . The DXA weight correlated well to the weight that had been obtained on an electronic scale and that is reported in Table I (regression line: y= 1.015X -0.904, r=0.999, SEE =0.017). Figure 1 . These values are almost always lower than the average of the reference population. In particular, there seems to be a profound decrease of body fat in many patients. However, this is due, in part, to the high individual variation of percentage of fat that is present in most populations, including normal subjects. When values of patients with CF are expressed as T scores (Fig 2) , deficit in fat no longer appears to be more frequent or more pronounced than deficit in bone and lean mass. In fact, Figure 2 clearly indicates that seven patients Tables  1 and 2 and the "Discussion" section for specific examples). In each case, the association was highly significant. We thl crease in C! "I "n Trle e Under this treatment, fat absorption coefficient normalized in some cases, while remaining mildly abnormal in others. Thus, our group of patients represents a wide spectrum in the severity of the disease.
For the interpretation of the data that we obtained by DXA, we compared our patients with a reference collective of normal adults of the same age, living in the same area, and matched for sex. We used a T score to identify, in a convenient way, patients who were below 2 SD of the reference population.
Among our 12 patients with CF, seven could be considered malnourished, having less than 90 percent of ideal body weight. These seven patients all had T scores below -2.0 for BBM and LBM. This was not true, however, for T-FBM: only three of the malnourished patients had T-FBM below -2.0, whereas the four others had normal fat mass. This demonstrates that a deficit in fat mass is not a sensitive index of malnutrition in adults with CF.
Another interesting finding was the close association between bone and lean mass deficit. Mazess and coworkers8 have shown that bone and lean mass are strongly correlated in normal individuals, when studied with DXA. Our data further indicate that this correlation is still valid in patients with CF with abnormally low values, ie, when there is a deficit in bone and lean.
It is important to emphasize that the lean mass, as measured by DXA, is a complex entity. It represents the proportion of nonfat tissue in the soft-tissue area, which includes muscles, organs, and body water. Considering that our patients were in stable condition at the time of measurement, with no clinical edema or cardiac failure, the relative contribution of water can be assumed to be nearly constant. Therefore, a decrease in LBM corresponded to a decrease in the total cellular mass of muscles and organs. We may further say that the deficit was likely to affect the muscles rather than the organs. This interpretation is well supported by recent work from Gaskin et al16 who assessed muscle mass by urinary creatinine excretion and fat-free mass by anthropometry in patients with CF. They found that malnutrition was associated with a depletion in muscle mass that contrasted with an increase in nonmuscle fat-free mass. Thus, despite the complexity of the LBM compartment, our findings clearly suggest that malnutrition was characterized in our patients by a decrease in muscle mass that paralleled a decrease in bone mass.
Osteopenia has been reported to occur in CF, but has been mainly documented so far by single-photon absorptiometry at a single site of the body.'17"8 Stead et al17 reported data on a group of 28 adults with CF, 17 to 52 years old, and found decreased bone mineral density of the radius in 5 patients. In these studies, osteopenia was associated with younger age and all five patients were younger than 21 years old. The authors suggested that it resulted from a combination of delay in puberty, reduced physical activity, and hypovitaminosis D. However, in these series, as well as in others,18 no correlation was found between serum level of 25-OH-D3 and bone mineral density.
Our finding of decreased BBM in 7 of 12 patients with CF reveals that a deficit in total bone mass is frequent and that it appears to reflect general malnutrition rather than a specific deficiency in bone metabolism. This is suggested by the lack of correlation with age, with serum level of 25-OH-D3, and with fat absorption coefficient, as well as by the close association with decreased LBM. Patient 2, however, represents an exception to this interpretation. Here the T score for BBM (-5.2) was definitely lower than the T score for LBM (-3.0). This patient had corticosteroid-induced osteoporosis superimposed to severe malnutrition.
The potential usefulness of body composition analysis by DXA 
